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(54) PATCH FOR REPAIRING CASING STRINGS 

(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maxiinuin outer diameter 
exceeding outer diaxneter of annular members, safety collars are placed between annular members of 
the scaling floor so as to provide a gap, and overiap ttie gaps in operating position to reduce 
outer diameter of the safely collars to ttie outer diameter of the annular members. EFFECT: high 
cfiBdency. 1 dwga 
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(54) nJIACTUPI* ^nSI PEMOHTA OBCAAHUX KOIIOHH 
(57) Abstract: 

Mso^pcTCHMe OTHOCHTCH K o6naHCTif 6ypcHiiH H Ao6bniH Bc^rru H ra3a, b ^4acmlocm k xexKHKc m TexHoraoruH 
KaiXHTa/iuioro pcMOHra CKBaxHHbi. Ucnb - noBbnncHHe hswckhoctu pcMOHTHO-DoocTaHOBsrrejihHMx pa6oT 
3a cqcT 3amRTbi rcpMCTroapyioincro noRpbmm c ooxpaueinseM rcpuerMsajOKM KonoHHbi no Bceft p^mme 
HanoKCHHoro ruiacTbrpH. aroro oh cHa6«cH npcnoxpamfTcnfaHbaai uamKcraMa. MaKCHManbiibrii 

uapyXHbift ^praMcrp Koropbcx npcBbnnacT H^iyjiaibiit ^^laMcrp KonuxeBfaix ancMCHToa npn stom 
iqxnoxpaairrcjifaiibce MaHSCTbi poaMcmeKM hitm^y ga nh f yHhiM M aneMeBTaiiu repMeTH3iapyioii;cro 
noKpbiTwi c 3a3opoM c BoaiioxKHOCTUO B padodeM nQnoxemoa nepeKpunvi aaoopoB c yMeBbmeHHCM 
HapyTKHoro ^akcerpa ixp^oxpaiaiTenbKbix MaiDCCT flo HapyKHoro j^aucrpa, KonbiicBbix aneMCRTOB. 4 loi. 
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Description (OnBcaHHe ■3o6peTeBH$i]: 

U306pCTCHMe OTHOCMTCH K o6naCTH 6ypeHiIH H mo6blHn He^TH H ra3a B. B HaCTHOCTH, K TCXHHKe M 

TexHOjiomM RanHTaniiHorD peuoura CRBasKHbi. 

L(en bio H3o6peTeHH» flBjmeTcsi noBbimemfe Hs^exHOcm peMOHTHO-BOOcraHOBHTenbiibix pa6oT 3a ctier 
oaxnfTTtA rcpMCTTOupyioiAcro noRpuTWi c coxpaHCHHCM repkiemsauEai KonoHHbi no Bcefl npsme 
HanoKCHRoro miacTbipB. 

nocTaaneHHA^i x^ejnb jjpcrmrekerrcfi tcu, trro nnacTbrpb ^jih peMOBxa c^caffpttx kqiiorm cocTOfnq^ so 
npoAOJibHO-ro^ipifpoBaHHoft Tpy6bi c Hapy»HbQ< repMeTO3Mpyiom?DJ noRpbiTneu,. BuiKvxHeiiHbiM vt3 Ha6opa 
KQjibmcBbix ajiCMCHTOB. pacnojioACHHbix E^QTib Tpy6bi c 3a3opoM APy^" oTHooTrcnbHO ffpyra, CHa6seH 
npe^oxpaHHTcn bHUMH MaHxeraMH, MaKCH^^aJibHbD^ HapyxHbcft j^Mawrrp Kcrropbix npcBbiraacx HapyxHbift 
AHauerp KonbueBbix ancMCHTOB, npn 3T0M npenoxpaHHrenuibie uaHmerbi paawen^eiiu uemffy Konbi^eBbOAi 
aneMCHTausf repv^moHpyionijero noKpUTusx c saaopaMM c B03M03KHOCTbio b pa6otieu nonoscHiaf 
nepcKpbiTMH 3a3opoB c yMCHbXDefoieu napyjKBoro ^HaMCTpa npe^^oxpaHnrcjibHbW MaRJscT ff,o HapyxHoro 
/piaMcrpa KOJibuCBbix 3/icmchtob. 

npM TpaHcnopmpoBKe raKoro nnacrupH b Konoimy odcannux Tpy6 KoirraRT ero co creHKoii KonoKKbi 
ocymecTaJiHCTCH MCpC3 MaHserbi, pasuar^pHKbie b aasopax utm^ Konbi^cBbafli rcpuennoHpyioii^iuu 
ancMCHxaMK ua onpcAcncKHo&f paocrroHnms ffpyr ot jxpyra no Bccii j^nvmc ruiacTbipa- 

MaHxera BbmfxnHeiia b bb^c njfunsappa. c nocroHHHbiM wm nqieiifeiiHbiM no ce ahrhc ;piaMeTpoM H 
TQJin^iHojt cTenKxt. Haii6Qnbnixat ;^HaKieTp iiaHsceru npeobiraaeT HapyxHuA onMcaHHkill ^MaMcrp 
KCJifaueBoro rq)MeTM3MpyK)mcix) ancucHra. 

nmoia uaiDser Bbi6HpacTcn TaxHM o6pa30M. vro6fai npH psahieuifiam bdc na nnacTbipc MCJisny 
r«pxieTii3iipy]oni|HMH ancMemraiai coxpaHfuicH ^yracunoHantHbiH 333(9 He TorabKO npH TpaHcrioprifpobKe. ho 
n npH pacnnipeHHif roiacTbipH b KoncniBe. 

PaocTonirae UKMXfy MameraMK h hx KomraecTBO paocvorrBiBaercn b aaB H C W MOCTM or fs^nmbi imacTbipsi h 

KpHBH3Hb( CTBQJia CKBaSBBfal, Tro6bI OpH KOHKpCTHfalX BX 3HaneHHHX MCKJDOMHTb KOHTaKT 

rcpuemiipyioiujero DOKpbiTBH iDiacriiipH c EonoBBOfl h cro paspymesaae. 

KoHf flrypauHH if aHxer, ^asaKO-i^cxBHBPiiXKi/it cBojICTsa h npoMHOcxHbic xapaKxqMiCTMKH MarcpMana ko 
KOTOporo OUR HsrorroBncHbi. nosBonmoT o6ecx«mm» nx ^enocmocrb npn ^^Hxeiiini nnacrbipn b 
cKBaKKHc* a npn cpo pacnmpcsflDi mo^ophmpoBamcH b pa^anwoM HanpaencHinf j^o DemraiHbi paBHoft 
Tomupne rcpMciMJMpyion^ero noKpbiniH imacrbipn. Hcmno^aH AonoranrrenhHyjo norcpjo iqpoxonHoro 
ctmeaoH KonoHHbi o6ca;^HMx Tpy6. 

Ha ^HT. 1 H3o6pajKeH nnacTbipb 1 c oAerbOJii Ha uero np^oxpaHHTenbuuMH uaHxeraMis 2, cnyn^emibift b 
o6cs|qByiD KoitoRBy 3: na ^ht. 2 h 3 npononiiflbic si noncpeiQibie cewnaH MaaxcTbc; Ha 4»Hr. 4 B^naHT 
B03MOj&Horo HsroTOBncKiiH Mamser. 

MaHXcra (^ht. 1 3) HsroraamiBaeTcsi c nepeMCHHUM no ee nrnme /^aijerpou c oAKBaROBoft Tonn^od 
creHKH no sceyy cenemno paBRofl mm 6nH3KOtt TOTUUfnie rep&fcniSHpymmero noKpUTiiH nnacrbipn. Ha 
KOHi^iCDbix yMBCTKBX 4 66 EHyTpcHHidl j^iaMCTp Bfaoiomiea c MHByooBbiM ^onycKOM no OfTHomeHmo K 
HapyjKHoiiy mtaucTpy nnacrbipH. B cpcjxaeA nacra 5 ffjnahAcrp ManAcru yBcrawMBacrcH 6c3 iiOMeiieHHfl 
'ramxi^bi cremui j^o pa3Mq>a na 3 4 mu npeBbinzaxwqH^ ^HaiieTp repueTHSHpyiOEqjero KonbiijeBoro 
aneucHxa 6. b pcsywraTC «icro b tcjic MaKXCTbi o6pa3yeTcn nqnuyrpcHHe. 

TTepcxoj^bi 7 (rr donbinero AnaMerpa k i^cHbixieMy BbmajmeHbi kohii«icckhmh c yrnoM npH BqinmHe Konyca 
MCHbnniM 45°. MeTB^y rcpueniKOM 6 h MaHxeroft 2 iD4ecTcn sasop 8. rinacTfaipb cnycRaercfi b CRaaiSKHy 
Ha niTaHre 9. 

rbiacTupb co6iipaeTCa h ycraHaBnuBaercfl cnepyvansftu o6pa30M. 

MauxeTbi 2 o;^eBaiOT Ha njiacrupb 1 c HaTJirou, mo o6ecne«MBaeT hx yjiepxamie Ha hcm. SarcM na 
nnacTbqpb HaHocnrcH rq)MCTH3iipyioinec noKpbiTHc 6 b bh^c KonbucBux ajieuenroB TaxHKi o6pa30M. iiTo6bi 
utmf^ KMMM H MaHiKeraMH 2 ocraBancH 3a3op 8. flocjie aroro nnacrbipb na nrraHre 9 onycRacrcH b 
o6ciWyio Tpy6y k Mccxy ee HerepiAimHocm h pacnrapfxeTCfi j^opHRpyioiz^ea ranoBScA jjp njioinoro 
KOHTaKTa CO creHKoft o6c^nHoft KonoHHbi. 

TpaHcnopTHbie ra6apHTHbic pasMepbi njiacxtjpH o6ycnoBncHW pasuepaMM npc^oxpaHnrcjibHbix MaHJKC^ m 
no3TOMy npH jfpumcmai cro b Konoraic KOHxaKT rcpMcxisssxpyioiuero noRpbrmn nnacTbipH co creHRaMM 
o6c£^nHbzx Ronomt HCRnxo^eB. «rro o6«cnc^iHBaeT cro coxpaHHocrb. 

MaHiKeru H3roTaBnHBaio'ix:H M3 MarepMana /^ocraTOUHo ^nacmsmoro, MTodw ne npenHTCTBOBarb 
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pacnmpeHMo luiacrrbipH b kohohhc h hc cxaAasaTb npH 3tom SHaiorrcnuKbix AonomnrrcnbHbix yainiift h b 
TO JKC BpcMH flocxaroMHo npotffloro. cnoco6Horo coxpamrrt. rcoMcrpHMCCRyio ^pwy b npoii^oce 
TpaHcnojmipoBEH miacrupn k wecry napymcmiH KonoHHW, HanpHwep. naraorwicHa htib pe3HHbr. 

npH pacnmpeHHH miacTwpfl MamKCTbi aa cnev noAHyrpemifl, o6pa3y»mHX 3a3op lO mckaX hhmh n 
nnacTbipcM h kohiwcckjix ncpcxoAOB. HcmnotiaiomHx o6pa30BaHiie crji^ok. AC*opMiipyKrrcH B pawsanbHOM 
HanpaancHHH h npnaniMaiOTCH k cithkc nnacxbcpH. nocKontKy Tajmpma creioui Mauser 6rac«a roraivmc 
rcpMCTHsnpyion^cro noKpwTHn. AomnmrrenfcHOfl noTcpH npaxoAHoro ccqcBiOT kwiohhu b zsoae ycrauoBrai 

lUiaCTblpfl HC npOHCJCOAWT. 

McnoJuooBaHHc npwoacHHoro luiacrbipH. CHa6xcHBoro npewoxpawrrcnhHbiMH waHmcraMM no3BCiraiT 
nptro^npcWlTTb TpcHHc rcpMcmaHpywmcro noKpbiTHH o ctchkh kwiohhm. coiqpaHHTb ero upnocTHOCTb h 
o6ecne«Dm> n&;\tmio^ pcuanr Herepuenraibix o6caj^ajx kohohb. UUUl UUU2 blUb(3 
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Claims iPopuynsL B3o6peT«Bii5i|: 

rinacTfaCpb pCMOirra o6c£WHbtx kojiohh. cocTOHmH^ k3 npoAoriLJio ro^pnposaioioA Tpy6bi c HapyxuibiM 
repMemanpyioa^iu iiOKpbiTHeu» BWJianHCHHbai h3 Ha6opa RonhqjCBbix aneMeHTOB, pacnonoKeiiHbix Epojib 
TpyGbi c aaaopoii cmiocnTenfaKO jjpyr apyra^ oTmsHsoonjfmcsi tcm, vto, c i^ejiuo noeumeiiiin H^eTKHocm 
pcMOHTBO-BocxrraHOBHTeTibHbUC paj6oT 3a CMCT 3am?rrbi repMcrnawpyioincro noKpbmfH c coxpaHCHwcM 
repMcmsauKM KonoHMbi no bcch jvtmtt HanojBCiDioro luiacTbrpH. oh cHa6»cH npc«oxpaHHTCJibHbMs 
uafUKeraMB, uaRCHManuibdt uatpyxauA mtauerp Koropbix npeBbnnaer HapywHuii ;piaMeTp ROJibi^esbix 
ajiCMetrroB. npn 3tom npenoxpainrPcnbHbic uaiuKerfat paauemfsaA ucxpy KonuieBbiuii aneueirra^ 
repMCTRSHpyioimero hokputhh c aaaopaMB c BooMoxHocrbio o patioHCM nonoxcKioi nqx»pbrrm saoopos c 
yMcHMZieKKeM HapyiBHoro ppfamerpa npcnoxpaHHTcnfaRbix uokbct ao BapyxHoro nnaMerpa Ronbupsbcx 
ojieueiiTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally cormgated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances arc eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the iimer 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45''. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any fiiction between 
the sealing covering and the colvunn string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensxuing the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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Drawings: 



Fig. I 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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